While public health emergencies such as the recent COVID-19 coronavirus pandemic strain resources, burden the economy and cause significant human suffering, they also provide opportunities to revisit established legal doctrines and consider them in a fresh light. This phenomenon is as true in patent law as it is in many other areas of law.[^1^](#fn1){ref-type="fn"} Commentators have been quick to observe the many intersections between patent law and the coronavirus pandemic, often in connection with long-standing complaints and criticisms of the system.[^2^](#fn2){ref-type="fn"} This essay does not attempt to address every patent law issue raised by the coronavirus pandemic, of which there are many. Rather, it focuses on two discrete areas of patent law through the lens of the current crisis and considers how we might adjust existing doctrine knowing what we know today.

The doctrinal areas on which this essay focuses are two long-standing but narrow exemptions from patent infringement: one that permits scientific research and one that permits the owner of a patented device to repair it. Though distinct at first glance, both of these doctrines permit activity that would otherwise be considered patent infringement. They are exceptions to the exclusivity that the law grants to patent holders---particularly the right to 'make' a patented article and, to a lesser degree, to 'use' it---and for this reason they are particularly salient when patents may impact critical lifesaving technologies.

This essay recommends broadening the scope of the research exemption to cover a larger range of research activities conducted prior to the release of a commercial product and recognizing the right of an owner of a patented product to make, or have made, replacement parts for that product, even if those parts may be covered by the claims of a patent or cross the line of 'reconstruction' under current law. The implementation of these adjustments, conceived in light of the current coronavirus pandemic, could facilitate increased research, development, and the use of patented technologies and better prepare the United States to deal with the next great public health crisis.

I. The Research Exemption {#sec1}
=========================

In the United States, the so-called research exemption to patent infringement (sometimes referred to as the experimental use defense[^3^](#fn3){ref-type="fn"}) originated in the venerable 1813 case Whittemore v. Cutter,[^4^](#fn4){ref-type="fn"} in which Justice Joseph Story, sitting by designation, wrote that a patent on a machine is not infringed by someone who constructs the machine 'merely for philosophical experiments or for the purpose of ascertaining the sufficiency of the machine to produce its described effects.' In effect, Justice Story evokes the gentleman tinkerer---the enlightenment natural philosopher who, rather than hunting or riding, amuses himself with homemade scientific experiments and sometimes chances upon an important discovery.[^5^](#fn5){ref-type="fn"}

Over the years, the scope of this exemption has waxed and waned, often reaching well beyond the idea of the gentleman tinkerer to encompass much experimental activity conducted by universities and nonprofit research institutions.[^6^](#fn6){ref-type="fn"} By the end of the twentieth century, there was a general understanding that most academic research, unless expressly conducted under contract for a commercial entity, would be immunized from patent infringement under the research exemption.

But in 2002, the research exemption in the United States experienced a significant contraction. In Madey v. Duke,[^7^](#fn7){ref-type="fn"} Duke University continued to use experimental laser equipment developed by Dr. John Madey, a former Duke researcher who held patents covering the equipment.[^8^](#fn8){ref-type="fn"} Dr. Madey sued Duke for infringement, but the district court granted summary judgment in favor of Duke. In so doing, it held that Madey failed to raise any genuine issue of material fact that would tend to refute the application of the research exemption to Duke, an institution whose 'primary purpose is to teach, research and expand knowledge.'[^9^](#fn9){ref-type="fn"} Madey's burden, in the view of the district court, was to prove that Duke's use of the patented equipment 'had definite, cognizable, and not insubstantial commercial purposes.'[^10^](#fn10){ref-type="fn"}

The Federal Circuit disagreed on appeal. First, it held that the burden of proof in the case of the research exemption was not the patent holder's but the alleged infringer's. In order to be excused from infringement under the research exemption, Duke had to show that its activities were conducted 'solely for amusement, to satisfy idle curiosity, or for strictly philosophical inquiry.'[^11^](#fn11){ref-type="fn"} Under this standard, most research projects at Duke would not qualify for the research exemption, as they 'unmistakably further the institution's legitimate business objectives, including educating and enlightening students and faculty participating in these projects\[,\] increase the status of the institution and lure lucrative research grants, students and faculty.'[^12^](#fn12){ref-type="fn"} Accordingly, few, if any, research activities conducted at universities today, even if they are not specifically funded by the private sector, would qualify for this exemption from patent infringement.[^13^](#fn13){ref-type="fn"} And by extension, it is probably safe to say that virtually no research conducted in the private sector would have the benefit of this exemption.

A second US research exemption, however, arises under the 1984 Drug Price Competition and Patent Term Restoration Act (commonly known as the Hatch--Waxman Act),[^14^](#fn14){ref-type="fn"} which provides mechanisms for the introduction of generic drug competition once the patents on an FDA-approved drug have expired. In particular, § 271(e)(1) of the Act provides that:

> It shall not be an act of infringement to make, use, offer to sell, or sell within the United States or import into the United States a patented invention ... solely for uses reasonably related to the development and submission of information under a Federal law which regulates the manufacture, use, or sale of drugs or veterinary biological products.[^15^](#fn15){ref-type="fn"}

This provision creates a safe harbor for research and experimentation with drugs (including medical devices) conducted in anticipation of an application for FDA approval. The provision was created in order to allow generic drug manufacturers to begin testing their products during the last years of a drug patent's life without infringing that patent, but it has been expanded through judicial interpretation to encompass a wide variety of drug-related R&D activity. Thus, in Merck v. Integra,[^16^](#fn16){ref-type="fn"} the Supreme Court indicated that, in addition to clinical trials, preclinical testing of drug candidates---even candidates that are eventually rejected---may be protected under the § 271(e)(1) safe harbor. Justice Scalia, writing for the Court, explained that the statute gives 'wide berth for the use of patented drugs in activities related to the federal regulatory process.'[^17^](#fn17){ref-type="fn"}

What does this mean for coronavirus and other urgent biomedical research? First, the Hatch--Waxman safe harbor under § 271(e)(1) could protect a significant swath of R&D relating to diagnostics, vaccines, and therapeutics, so long as the resulting information might eventually be submitted to the FDA. Second, to the extent that FDA approval is not required for the manufacture or sale of certain technologies (eg drugs and devices that have already received FDA approval,[^18^](#fn18){ref-type="fn"} laboratory-developed diagnostic tests,[^19^](#fn19){ref-type="fn"} mobile software apps,[^20^](#fn20){ref-type="fn"} etc.), this may be an opportunity for the courts, and the Federal Circuit in particular, to rethink the narrow formulation of the research exemption as currently stated in Madey v. Duke along the lines of the Supreme Court's more expansive interpretation of § 271(e)(1).[^21^](#fn21){ref-type="fn"} That is, research activities should be immunized from patent infringement to the extent that they do not involve the manufacture of products for commercial sale or their use in a commercial setting. Pure research, even if conducted with a commercial goal in mind, should qualify under the research exemption.[^22^](#fn22){ref-type="fn"}

II. Right to Repair {#sec2}
===================

In March, 2020, two engineers in Brescia, Italy, used a desktop 3D printer to fabricate replacement valves for more than 100 ventilator machines being used to treat coronavirus patients at a local hospital.[^23^](#fn23){ref-type="fn"} There is some debate about what happened next, but early news reports indicated that a parts manufacturer threatened to sue the engineers for infringing patents on the replacement valve.[^24^](#fn24){ref-type="fn"} While the existence of the threat and the patents themselves remains murky, the incident sparked a flurry of legal commentary regarding the risk that volunteers fabricating parts for lifesaving devices, and the hospitals that use them could be liable for patent infringement.[^25^](#fn25){ref-type="fn"}

Under US law, the owner of a patented device has the right to repair that device so as to preserve its useful life.[^26^](#fn26){ref-type="fn"} The recognition of this 'right to repair' can be traced to the 1850 Supreme Court decision in Wilson v. Simpson,[^27^](#fn27){ref-type="fn"} in which the Court 'distinguished the right of a purchaser of a patented planing machine to replace the machine's cutting-knives when they became dull or broken, from the patentee's sole right to make or renew the entire machine.'[^28^](#fn28){ref-type="fn"} The right to repair concept has been recognized in numerous recent cases, including some relating to medical devices.[^29^](#fn29){ref-type="fn"}

However, the right to repair does not permit the owner of a patented device to 'reconstruct' that device in whole or in substantial part.[^30^](#fn30){ref-type="fn"} Reconstruction, as opposed to mere repair, represents a 'second creation of the patented entity' and thus infringes the exclusive right of the patent holder to 'make' the device.[^31^](#fn31){ref-type="fn"} In distinguishing between permitted repair and prohibited reconstruction, courts weigh 'the remaining useful capacity of the article, and the nature and role of the replaced parts in achieving that useful capacity.'[^32^](#fn32){ref-type="fn"} Thus, if the owner of a patented device creates new patented parts to extend the life of the device beyond its anticipated life span, this would likely constitute impermissible reconstruction, whereas if the owner simply fixes a defect in an existing part or replaces it with an unpatented part, during the normal lifetime of the device, this would likely constitute permissible repair.

What, then, about 3D printed replacement valves for ventilator devices? 3D printing technology gives consumers an inexpensive way to fabricate replacement parts for complex mechanical devices that were previously available only from specialized manufacturers.[^33^](#fn33){ref-type="fn"} Should it matter that a particular ventilator is past the end of its normal product life span or that the design of the valve in question is covered by the claims of a patent? The implications of 3D printing technology on the patent law right of repair have been recognized in the literature for some time.[^34^](#fn34){ref-type="fn"} Yet these discussions have been largely hypothetical. With the emergence of coronavirus and the sudden surge in global demand for ventilators and other medical equipment, the doctrine is likely to receive renewed attention. This is particularly the case if replacement parts made using 3D printing technology are themselves covered by patent claims (as may have been the case with the Italian ventilator parts discussed above).

In an effort to reduce household waste, in 2019 the European Union adopted 'right to repair' regulations for a number of appliances including televisions, washing machines, dishwashers, and refrigerators.[^35^](#fn35){ref-type="fn"} The regulations require that manufacturers make spare parts for these appliances available for installation by independent service providers for at least 10 years following the date of purchase. The EU has recently considered expanding this regulation to smartphones and other electronic equipment.[^36^](#fn36){ref-type="fn"} Similar legislation has recently been proposed in the US state of Maryland.[^37^](#fn37){ref-type="fn"} But like the EU rules, these do not address the patent law issues arising from the fabrication of new parts by 3D printing or otherwise.

Two Canadian authors, anticipating some of these issues, have argued for an expansion of the repair right under Canadian patent law (which is similar in this respect to US law), proposing that:

> a consumer should be granted an all-encompassing legal right to repair and modify patent-protected items given three conditions: (1) the consumer legally purchased the original good; (2) the consumer uses the repaired or modified item for private purposes; and (3) the consumer gains no financial benefit from posting the repair or modification online for others.[^38^](#fn38){ref-type="fn"}

This proposal is sweeping in scope, permitting all consumers to repair and modify patented articles for their personal use, no matter how extensive those repairs or modifications might be.[^39^](#fn39){ref-type="fn"}

Whatever the merits of this proposal, addressing the issues raised by coronavirus need not go so far. Thus, an alternative, more modest, proposal might be to expand the patent law right to repair to permit the fabrication of replacement parts for patented articles to address pressing public health needs. Consideration of public health needs in fashioning an exemption from patent infringement resonates with the 'public interest' factor that is considered by courts when deciding whether to issue a permanent injunction against a patent infringer.[^40^](#fn40){ref-type="fn"} The expansion of the repair right proposed in this essay would stop short of eliminating a patent holder's ability to enforce its rights against all consumers but would at least permit the owners and users of patented equipment (including hospitals, suppliers, first responders, relief organizations, and volunteers) to eliminate this threat during a crisis.

III. Conclusion {#sec3}
===============

The two exceptions to patent infringement discussed in this essay---the research exemption and the right to repair---are each implicated in the coronavirus pandemic. Expanding these timeworn doctrines to address the urgent needs of the healthcare and biomedical sectors today could contribute to ending the current crisis and preparing for the next such crisis to emerge.
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